Synthesis of 13 C-labelled sulfated N-acetyl-d-lactosamines to aid in the diagnosis of mucopolysaccharidosis diseases.
Morquio A syndrome is an autosomal mucopolysaccharide storage disorder that leads to accumulation of keratan sulfate. Diagnosis of this disease can be aided by measuring the levels of keratan sulfate in the urine. This requires the liquid chromatography tandem mass spectrometry (LCMS/MS) measurement of sulfated N-acetyl-d-lactosamines in the urine after cleavage of the keratan sulfate with keratanase II. Quantification requires isotopically-labelled internal standards. The synthesis of these 13 C6 -labelled standards from 13 C6 -galactose and N-acetylglucosamine is described. The required protected disaccharide is prepared utilising a regioselective, high yielding β-galactosylation of a partially protected glucosamine acceptor and an inverse addition protocol. Subsequent synthesis of the 13 C6 -labelled mono and disulfated N-acetyllactosamines was achieved in five and eight steps, respectively, from this intermediate to provide internal standards for the LCMS/MS quantification of keratan sulfate in urine.